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I  INTRODUCTION 

Early military aircraft were designed for operations off 

rough and unprepared surfaces. During the Second World War the 

use of paved and semi-prepared airfields allowed designs to use 

smaller and lighter landing gear components, improving aircraft 

performance and ordnance delivery capabilities. This dependence 

upon prepared surfaces increased the maintenance time necessary 

on forward airfields. After the war, the Air Force adopted the 

philosophy of operating aircraft primarily from paved runways. 

The Korean and Vietnam conflicts demonstrated the vulnerability 

of this resource. Several methods of repairing damaged runways 

were developed, but all demonstrated the inverse proportionality 

of smoothness to repair time. The need to rapidly resume 

aircraft operations after being attacked necessitates the 

acceptance of runway roughness. 

The HAVE BOUNCE program was initiated to quantify the 

capabilities of U.S. aircraft to operate over rapidly repaired 

runway surfaces. All primary front line aircraft have been 

tested under this program and computer models of their response 

to runway roughness have been completed. This report of the A-7D 

aircraft's test data is to provide information useful for 

verifying computer models developed by the Vought Corporation and 

the Structures Division of the Flight Dynamics Laboratory. 

The A-7D test aircraft is a single-engine, single-place, 

attack aircraft operated by the Navy and Air National Guard and 

manufactured by Vought Corporation, Dallas, Texas. Aircraft tail 

number 75-0397 was instrumented to measure main and nose landing 



gear displacements, loads, and strut pressures and aircraft 

velocities and accelerations during the HAVE BOUNCE tests. The 

132nd Tactical Fighter Wing (132nd/TFW), Iowa Air National Guard 

(ANG) supplied, maintained and piloted the aircraft. The 

132nd/TFW also helped instrument the aircraft at the Des Moines 

ANG Base, Iowa. To prevent damage to the instrumentation, the 

instrumented A-7D was flown with its landing gear down, at a 

maximum speed of 250 knots, from Des Moines to Whiteman AFB, MO 

for the ground tests. 

The aircraft was taxied over three repair configurations 

during light and heavyweight operations. The configurations were 

a single bump, a double bump and a spall. The test data were 

recorded on magnetic tape and oscillograph paper. A complete 

description of all test events of this program is found in 

Reference 1, a companion to this report. This report is intended 

for data presentation only. 

This report documents the data reduced and generated for the 

A-7D HAVE BOUNCE tests conducted at Whiteman AFB, MO during 

December 1984. Section II describes the data. The Appendix 

presents time histories for the data from all test runs. 



II  DESCRIPTION OF DATA 

The A-7D used for this test program was instrumented for 25 

data parameters. These parameters include accelerations, 

displacements, pressures, velocities, and loads. A description 

and location for each is in Table I. The calibrations used to 

convert digital counts to engineering units for each transducer 

are presented in Table II. The equations used to calculate the 

more familiar aircraft loads from the measured quantities are in 

Table III. These calculations are based on the particular 

geometry of the A7's landing gear. These eight calculated or 

derived quantities and the 25 measured quantities are presented 

as time-history plots for each test run. 

The two aircraft loadings tested during this program are 

defined in Table IV. Table V lists all test conditions and the 

values of the main variable aircraft parameters. Each test run 

plot set contains six pages of time-history plots covering all 33 

measured and derived values in engineering units, as shown in 

Table VI. 

The time-history plot sets are ordered to correspond with 

the test run order. These time-history plots are presented in 

the Appendix.  Table VII is an index to the Appendix. 

The data are fully evaluated in Section V of Reference 1. 

The primary conclusion in Reference 1 concerning this data is 

that the data generated are consistent, with accuracy sufficient 

for the intended purpose of validating computer simulation 

techniques. It is also noted that filters could be used to 

produce cleaner signals on the accelerometer transducers. 



TABLE I   TRANSDUCER ID'S AND DESCRIPTIONS 

ID DESCRIPTION 

(accelerometers - Gs) 
A 1 Normal acceleration at airplane CG 
A 2 Normal acceleration at pilot's seat 
A 3 Normal acceleration at wing tip 
A 4 Normal acceleration at wing fold 
A 5 Normal acceleration at mid outer panel 
A 6 Normal acceleration at center pylon 

(displacement transducers - inches) 
DP 1   Nose gear shock strut stroke 
DP 2   Left main gear shock strut stroke 
DP 3   Right main gear shock strut stroke 

(pressure transducers - psig) 
P 1 Nose gear shock strut upper pressure 
P 2 Nose gear shock strut lower pressure 
P 3 Left main gear shock strut upper pressure 
P 4 Left main gear shock strut lower pressure 
P 5 Left main gear brake pressure 
P 6 Right main gear shock strut upper pressure 
P 7 Right main gear shock strut lower pressure 
P 8 Right main gear brake pressure 

(wheel rpm counters - output converted to knots) 
RPM 1  Main gear wheel RPM (left) 
RPM 2  Main gear wheel RPM (right) 

(strain gauges - lbs) 
SG 1 Nose gear knee link load 
SG 2 Nose gear drag strut load 
SG 3 Left main gear shock strut load 
SG 4 Left main gear drag strut load 
SG 5 Right main gear shock strut load 
SG 6 Right main gear drag strut load 



TABLE II  CALIBRATION TABLE 

ID UNITS CALIBRATION EQUATIONS COUNT FOR ZERO ADDITIONAL 
K  *  C +   B LOAD = -B/K COMMENTS 

PI PSIG 1.2231C +  2.4229 -1.980921 
P2 PSIG 1.2213C - 55.4263 45.3842 
P3 PSIG 1.2208C - 54.8085 44.8954 
P4 PSIG 1.2217C - 65.787 53.8489 
P5 PSIG 1.2200C - 58.8767 48.2613 
P6 PSIG 1.2190C - 62.8598 51.5674 
P7 PSIG 1.2221C - 51.2398 41.9267 
P8 PSIG 1.2199C - 65.9057 54.0237 
Al g 4 .9297E-03C - 10.33892 2097.24 2300.09(lg)* 
A2 g 5 .3662E-03C - 11.0843 2065.41 2251.65(lg)* 
A3 g 4 .3752E-03C -  8.74601 1998.97 2227.53(lg)* 
A4 g 5 .3795E-03C - 10.6236 1974.84 2160.73(lg)* 
A5 g 5 .1732E-03C - 10.4321 2016.57 2209.88(lg)* 
A6 g 4 .5935E-03C -  9.1363 1988.96 2206.66(lg)* 
SGI lb 34.5741C - 70531 2040 TENSION 
SG2 lb 35.2732C - 72310 2050 TENSION/ 

COMPRESSION 
SG3 lb 59.0751C -125587 1960 COMPRESSION 
SG4 lb 30.9121C 

25.6681C - 52182 
1050/2030** TENSION 

COMPRESSION 
SG5 lb 50.4072C -111052 1963 COMPRESSION 
SG6 lb 29.5039C 

25.1509C - 51685 
1549/2055** TENSION 

COMPRESSION 
RPl Kt 0.1584C -325.565 2055.83 
RP2 Kt 0.1580C -324.077 2051.73 
DPI In -5. 1592E-03C +13.5842 2633.01 
DP2 In 2. 4954E-03C -  1.6347 655.07 
DP3 In 2. 4410E-03C -  1.2596 516.00 

NOTES:  *Recoinmend compute Ig counts at start of each run. 
**Zero change occurred at TM record 31 on 12/17/84 

Run number 29  LW over mats at 94 knots. 

Calibrations are derived from least squares best fit 
straight line. 

K(engineering units/count) 
B(engineering units) 
C = Counts 



TABLE III  EQUATIONS FOR DERIVED QUANTITIES 

1. NIX; shock strut load from knee link load: _F *(SG 1) 

2. ULG shock strut load from lower pressure: -17.646*(P 2) 

3. NIX3 vertical tire load from knee link load: F *(SG 1) 

4. Left MI£ shock strut load from lower pressure: -11.027*(P 4) 

5. Left MIX3 vertical wheel load from shock strut load:    -F (DP 2)*(SG 3) 
MN ' 

6. Right MI/3 shock strut load from lower pressure: -11.027*(P 7) 

7. Right MLG vertical vrtieel load from shock strut load: -F    (DP 3)*(SG 5) 
MN ' 

8. Average MEX; vertical wheel load from left & right above:   ((5) + (7))/2 

where for nose landing gear: s = output from DP 1 
2 

T^ =  (16.21 - S) T2 = sqrt(18.49 + T,) 

0^ = cos"^((Tj^ - 31.5911)/(14.30*T2)) 

e'2 = cos"^((Tj^ + 68.5711)/(20.12*T2)) 

€r3 = e-^ + cos-^(4.3/r2) ®4 = ®2 ■" sin"^(4.3/r2) 

®^5 " ®1 "^ ®^2 ^AK " 10-06*siner5/(14.5*sin©'^) 

and for main landing gear: s = output from (I) 

T^ = 44.10 - S er^ = cos"-'-( (2374.77 - Tj^2)/1942.03) 

©'2 = cos"-'-( (1366.76 + Tj^^)/(86.50*Tj^)) 

F^(I)  = sine'2/(1.21827*cos(e^ - 34.86))  - .003 

TABLE   IV     A-7D AIRCRAFT TEST  CONFIGURATIONS 

Aircraft Flap Setting       Ordnance Ammunition       Fuel Wt   CG %MAC   GW-lb 

Take-Off      1/2 6 MK-84 1000 rounds      6350 lb      26.19      42,000 
(1 per wing station)  20 mm target 
2 AIM-9E(fuselage     practice 

stations) 

Landing       Full Pylons only        1000 rounds      1800 lb      26.14      24,500 
20 mm target 
practice 



TABLE ! V   A- -7D HAVE BOUNCE TEST RUNS 
Run AC Fuel Net Planned Achieved 
# Cond. Bimp Wt(lb) Wt(lb) Vel(Kt] Vel (Kt] Date Notes 
1 L 1-3 24500 40 44 12 
2 L Spall 24500 10 12 14 
3 L Spall 24500 10 9 14 
4 L Spall   24500 4 3 14 
5 L Spall   24500 10 9 14 
6 L Spall 24500 15 17 14 
7 L Spall 1700 24420 10 10 14 
8 L Spall 2500 25220 20 18 14 
9 L Spall 2350 25070 30 28 14 

10 L Spall 2100 24820 30 29 14 
11 L Spall 1800 24520 40 38 14 
12 T.O. Spall 7250 42900 10 10 14 
13 T.O. Spall 7000 42650 20 19 14 
14 T.O. Spall 6800 42450 30 29 14 
15 T.O. Spall 6450 42100 40 39 14 
16 L 1-3 2550 25270 40 44 17 
17 L 1-3 2400 25120 60 57 17 
18 L 1-3 2100 24820 80 76 17 
19 L 1-3 1800 24520 90 88 17 
20 L 1-3 2600 25320 100 99 17 
21 L 1-3 2100 24820 110 110 17 
22 L 1-3 1600 24320 120 121 17 
23 L 1-3 2600 25320 20 20 17 Tiight Braking 
24 L 1-3 2400 25120 30 25 17 Light Braking 
25 L 1-3 2100 24820 60 55 17 Light Braking 
26 L 1-3 2600 25320 70 70 17 Light Braking 
27 L 1-3 2250 24970 80 85 17 Light Braking 
28 L 1-3 1900 24620 90 85 17 Light Braking 
29 L 1-3 2500 25220 100 95 17 Light Braking 
30 L 1-3 1800 24520 100 100 17 Light Braking 
31 T.O. 1-3 7000 42650 20 24 18 
32 T.O. 1-3 6200 41850 40 40 18 
33 T.O. 1-3 5000 40650 40 40 18 
34 T.O. 1-3 4800 40450 60 61 18 
35 T.O. 1-3 7300 42950 70 70 18 
36 T.O. 1-3 7100 42750 60 61 18 8 deg St^b. 
37 T.O. 1-3 6200 41850 70 69 18 8 deg Stab. 
38 T.O. 1-3 5900 41550 80 81 18 8 deg Stab. 
39 T.O. 1-3 7200 42850 60 59 18 185psi NoseTires 
40 T.O. 1-3 6900 42550 70 72 18 185psi NoseTires 
41 T.O. 1-3 6200 41850 20 20 18 Accelerating 
42 L 2-3 2600 25320 40 40 19 
43 L 2-3 2400 25120 60 58 19 
44 L 2-3 2100 24820 70 72 19 
45 L 2-3 1800 24520 80 80 19 
46 L 2-3 1500 24220 40 40 19 Light Braking 
47 L 2-3 2400 25120 60 60 19 Light Braking 
48 T.O. 2-3 7500 43150 20 22 19 
49 T.O. 2-3 6600 42250 40 41 19 185psi NoseTires 
50 T.O. 2-3 6200 41850 60 61 19 185psi NoseTires 
51 T.O. 2-3 5600 41250 20 20 19 
52 T.O. 2-3 5400 41050 40 39 19 
53 T.O. 2-3 5000 40650 30 29 19 



TABLE VI  PLOT FORMATS 

Page 1: 

1. Nose gear vertical tire load fron knee link load. (NG V)* 
2. Average main gear vertical tire load fron left and right. (AM V) 
3. Normal acceleration at aircraft CG. (A 1) 
4. Normal acceleration at pilot's seat. (A 2) 

Page 2: 
1. Nose gear shock strut load fron knee link load and lower 

pressure. (NS S) 
2. Left main gear vertical tire load from shock strut load. (LM V) 
3. Right main gear vertical tire load from shock strut load. (RM V) 
4. Main gear wheel velocity left and right. (RPM) 

Page 3; 
1. Left main gear shock strut stroke. (DP 2) 
2. Left main gear shock strut load and shock strut load from 

from lower pressure. (LM S) 
3. Left main gear drag strut load. (SG 4) 
4. Left main gear shock strut upper and lower pressures. (P3 and P4) 

Page 4: 
1. Right main gear shock strut stroke. (DP 3) 
2. Right main gear shock strut load and shock strut load 

from lower pressure. (RM S) 
3. Right main gear drag strut load. (SG 6) 
4. Right main gear shock strut upper and lower pressures. (P6 and P7) 

Page 5: 
1. Nose gear shock strut stroke. (DP 1) 
2. Nose gear knee link load. (SG 1) 
3. Nose gear drag strut load. (SG 2) 
4. Nose gear shock strut upper and lower pressures. (Pi and P2) 

Page 6: 
1. Normal acceleration at center pylon and wing fold. (A6 and A4) 
2. Normal acceleration at mid outer panel. (A5) 
3. Normal acceleration at wing tip. (A 3) 
4. Main gear brake pressures left and right. (P8 and P5) 

* The titles within parentheses correspond 
to the labels on vertical axes of plots. 
In plots v*iich overlay two sets of data, 
the second set is denoted with asterisks. 



TABLE VII  APPENDIX PLOT PAGE NUMBERS 

PAGE TITLE 

RUN NO. 1 PAGE NO. 1 
RUN NO. 1 PAGE NO. 2 
RUN NO. 1 PAGE NO. 3 
RUN NO. 1 PAGE NO. 4 
RUN NO. 1 PAGE NO. 5 
RUN NO. 1 PAGE NO. 6 
RUN NO. 2 PAGE NO. 1 
RUN NO. 2 PAGE NO. 2 
RUN NO. 2 PAGE NO. 3 
RUN NO. 2 PAGE NO. 4 
RUN NO. 2 PAGE NO. 5 
RUN NO. 2 PAGE NO. 6 
RUN NO. 3 PAGE NO. 1 
RUN NO. 3 PAGE NO. 2 
RUN NO. 3 PAGE NO. 3 
RUN NO. 3 PAGE NO. 4 
RUN NO. 3 PAGE NO. 5 
RUN NO. 3 PAGE NO. 6 
RUN NO. 4 PAGE NO. 1 
RUN NO. 4 PAGE NO. 2 
RUN NO. 4 PAGE NO. 3 
RUN NO. 4 PAGE NO. 4 
RUN NO. 4 PAGE NO. 5 
RUN NO. 4 PAGE NO. 6 
RUN NO. 5 PAGE NO. 1 
RUN NO. 5 PAGE NO. 2 
RUN NO. 5 PAGE NO. 3 
RUN NO. 5 PAGE NO. 4 
RUN NO. 5 PAGE NO. 5 
RUN NO. 5 PAGE NO. 6 
RUN NO. 6 PAGE NO. 1 
RUN NO. 6 PAGE NO. 2 
RUN NO. 6 PAGE NO. 3 
RUN NO. 6 PAGE NO. 4 
RUN NO. 6 PAGE NO. 5 
RUN NO. 6 PAGE NO. 6 
RUN NO. 7 PAGE NO. 1 
RUN NO. 7 PAGE NO. 2 
RUN NO. 7 PAGE NO. 3 
RUN NO. 7 PAGE NO. 4 
RUN NO. 7 PAGE NO. 5 
RUN NO. 7 PAGE NO. 6 
RUN NO. 8 PAGE NO. 1 
RUN NO. 8 PAGE NO. 2 
RUN NO. 8 PAGE NO. 3 
RUN NO. 8 PAGE NO. 4 
RUN NO. 8 PAGE NO. 5 
RUN NO. 8 PAGE NO. 6 

PAGE 

A- 1 
A- 2 
A- 3 
A- 4 
A- 5 
A- 6 
A- 7 
A- 8 
A- 9 
A- 10 
A- 11 
A- 12 
A- 13 
A- 14 
A- 15 
A- 16 
A- 17 
A- 18 
A- 19 
A- 20 
A- 21 
A- 22 
A- 23 
A- 24 
A- 25 
A- 26 
A- 27 
A- 28 
A- 29 
A- 30 
A- 31 
A- 32 
A- 33 
A- 34 
A- 35 
A- 36 
A- 37 
A- 38 
A- 39 
A- 40 
A- 41 
A- 42 
A- 43 
A- 44 
A- 45 
A- 46 
A- 47 
A- 48 



TABLE VII (CONT 'D)  APPENDIX PLOT PAGE NUMBERS 

PAGE TITLE PAGE 

RUN NO. 9 PAGE NO. 1 A- 49        * 
RUN NO. 9 PAGE NO. 2 A- 50 
RUN NO. 9 PAGE NO. 3 A- 51 
RUN NO. 9 PAGE NO. 4 A- 52 
RUN NO. 9 PAGE NO. 5 A- 53 
RUN NO. 9 PAGE NO. 6 A- 54 
RUN NO. 10 PAGE NO. 1 A- 55 
RUN NO. 10 PAGE NO. 2 A- 56 
RUN NO. 10 PAGE NO. 3 A- 57 
RUN NO. 10 PAGE NO. 4 A- 58 
RUN NO. 10 PAGE NO. 5 A- 59 
RUN NO. 10 PAGE NO. 6 A- 60 
RUN NO. 11 PAGE NO. 1 A- 61 
RUN NO. 11 PAGE NO. 2 A- 62 
RUN NO. 11 PAGE NO. 3 A- 63 
RUN NO. 11 PAGE NO. 4 A- 64 
RUN NO. 11 PAGE NO. 5 A- 65 
RUN NO. 11 PAGE NO. 6 A- 66 
RUN NO. 12 PAGE NO. 1 A- 67 
RUN NO. 12 PAGE NO. 2 A- 68 
RUN NO. 12 PAGE NO. 3 A- 69 
RUN NO. 12 PAGE NO. 4 A- 70 
RUN NO. 12 PAGE NO. 5 A- 71 
RUN NO. 12 PAGE NO. 6 A- 72 
RUN NO. 13 PAGE NO. 1 A- 73 
RUN NO. 13 PAGE NO. 2 A- 74 
RUN NO. 13 PAGE NO. 3 A- 75 
RUN NO. 13 PAGE NO. 4 A- 76 
RUN NO. 13 PAGE NO. 5 A- 77 
RUN NO. 13 PAGE NO. 6 A- 78 
RUN NO. 14 PAGE NO. 1 A- 79 
RUN NO. 14 PAGE NO. 2 A- 80 
RUN NO. 14 PAGE NO. 3 A- 81 
RUN NO. 14 PAGE NO. 4 A- 82 
RUN NO. 14 PAGE NO. 5 A- 83 
RUN NO. 14 PAGE NO. 6 A- 84 
RUN NO. 15 PAGE NO. 1 A- 85 
RUN NO. 15 PAGE NO. 2 A- 86 
RUN NO. 15 PAGE NO. 3 A- 87 
RUN NO. 15 PAGE NO. 4 A- 88 
RUN NO. 15 PAGE NO. 5 A- 89        « 
RUN NO. 15 PAGE NO. 6 A- 90 
RUN NO. 16 PAGE NO. 1 A- 91 
RUN NO. 16 PAGE NO. 2 A- 92 
RUN NO. 16 PAGE NO. 3 A- 93 
RUN NO. 16 PAGE NO. 4 A- 94 
RUN NO. 16 PAGE NO. 5 A- 95 
RUN NO. 16 PAGE 
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TABLE VII (CONT'D)  APPENDIX PLOT PAGE NUMBERS 

PAGE TITLE 

RUN NO. 17 PAGE NO. 1 
RUN NO. 17 PAGE NO. 2 
RUN NO. 17 PAGE NO. 3 
RUN NO. 17 PAGE NO. 4 
RUN NO. 17 PAGE NO. 5 
RUN NO. 17 PAGE NO. 6 
RUN NO. 18 PAGE NO. 1 
RUN NO. 18 PAGE NO. 2 
RUN NO. 18 PAGE NO. 3 
RUN NO. 18 PAGE NO. 4 
RUN NO. 18 PAGE NO. 5 
RUN NO. 18 PAGE NO. 6 
RUN NO. 19 PAGE NO. 1 
RUN NO. 19 PAGE NO. 2 
RUN NO. 19 PAGE NO. 3 
RUN NO. 19 PAGE NO. 4 
RUN NO. 19 PAGE NO. 5 
RUN NO. 19 PAGE NO. 6 
RUN NO. 20 PAGE NO. 1 
RUN NO. 20 PAGE NO. 2 
RUN NO. 20 PAGE NO. 3 
RUN NO. 20 PAGE NO. 4 
RUN NO. 20 PAGE NO. 5 
RUN NO. 20 PAGE NO. 6 
RUN NO. 21 PAGE NO. 1 
RUN NO. 21 PAGE NO. 2 
RUN NO. 21 PAGE NO. 3 
RUN NO. 21 PAGE NO. 4 
RUN NO. 21 PAGE NO. 5 
RUN NO. 21 PAGE NO. 6 
RUN NO. 22 PAGE NO. 1 
RUN NO. 22 PAGE NO. 2 
RUN NO. 22 PAGE NO. 3 
RUN NO. 22 PAGE NO. 4 
RUN NO. 22 PAGE NO. 5 
RUN NO. 22 PAGE NO. 6 
RUN NO. 23 PAGE NO. 1 
RUN NO. 23 PAGE NO. 2 
RUN NO. 23 PAGE NO. 3 
RUN NO. 23 PAGE NO. 4 
RUN NO. 23 PAGE NO. 5 
RUN NO. 23 PAGE NO. 6 
RUN NO. 24 PAGE NO. 1 
RUN NO. 24 PAGE NO. 2 
RUN NO. 24 PAGE NO. 3 
RUN NO. 24 PAGE NO. 4 
RUN NO. 24 PAGE NO. 5 
RUN NO. 24 PAGE NO. 6 

PAGE 

A- 97 
A- 98 
A- 99 
A-lOO 
A-101 
A-102 
A-103 
A-104 
A-105 
A-106 
A-107 
A-108 
A-109 
A-110 
A-111 
A-112 
A-113 
A-114 
A-115 
A-116 
A-117 
A-118 
A-119 
A-120 
A-121 
A-122 
A-123 
A-124 
A-125 
A-126 
A-127 
A-128 
A-129 
A-130 
A-131 
A-132 
A-133 
A-134 
A-135 
A-136 
A-137 
A-138 
A-139 
A-140 
A-141 
A-142 
A-143 
A-144 

11 



TABLE VII (CONT 'D)  APPENDIX PLOT PAGE NUMBERS 

PAGE TITLE PAGE 

RUN NO. 25 PAGE NO. 1 A-145        « 
RUN NO. 25 PAGE NO. 2 A-146 
RUN NO. 25 PAGE NO. 3 A-147 
RUN NO. 25 PAGE NO. 4 A-148            j 
RUN NO. 25 PAGE NO. 5 A-149        ». 

A-150 RUN NO. 25 PAGE NO. 6 
RUN NO. 26 PAGE NO. 1 A-151 
RUN NO. 26 PAGE NO. 2 A-152 
RUN NO. 26 PAGE NO. 3 A-153 
RUN NO. 26 PAGE NO. 4 A-154 
RUN NO. 26 PAGE NO. 5 A-155 
RUN NO. 26 PAGE NO. 6 A-156 
RUN NO. 27 PAGE NO. 1 A-157 
RUN NO. 27 PAGE NO. 2 A-158 
RUN NO. 27 PAGE NO. 3 A-159 
RUN NO. 27 PAGE NO. 4 A-160 
RUN NO. 27 PAGE NO. 5 A-161 
RUN NO. 27 PAGE NO. 6 A-162 
RUN NO. 28 PAGE NO. 1 A-163 
RUN NO. 28 PAGE NO. 2 A-164 
RUN NO. 28 PAGE NO. 3 A-165 
RUN NO. 28 PAGE NO. 4 A-166 
RUN NO. 28 PAGE NO. 5 A-167 
RUN NO. 28 PAGE NO. 6 A-168 
RUN NO. 29 PAGE NO. 1 A-169 
RUN NO. 29 PAGE NO. 2 A-170 
RUN NO. 29 PAGE NO. 3 A-171 
RUN NO. 29 PAGE NO. 4 A-172 
RUN NO. 29 PAGE NO. 5 A-173 
RUN NO. 29 PAGE NO. 6 A-174 
RUN NO. 30 PAGE NO. 1 A-175 
RUN NO. 30 PAGE NO. 2 A-176 
RUN NO. 30 PAGE NO. 3 A-177 
RUN NO. 30 PAGE NO. 4 A-178 
RUN NO. 30 PAGE NO. 5 A-179 
RUN NO. 30 PAGE NO. 6 A-180 
RUN NO. 31 PAGE NO. 1 A-181 
RUN NO. 31 PAGE NO. 2 A-182 
RUN NO. 31 PAGE NO. 3 A-183 
RUN NO. 31 PAGE NO. 4 A-184 
RUN NO. 31 PAGE NO. 5 A-185        ¥ 
RUN NO. 31 PAGE NO. 6 A-186 
RUN NO. 32 PAGE NO. 1 A-187 
RUN NO. 32 PAGE NO. 2 A-188 
RUN NO. 32 PAGE NO. 3 A-189 
RUN NO. 32 PAGE NO. 4 A-190        "* 
RUN NO. 32 PAGE NO. 5 A-191 
RUN NO. 32 PAGE 

12 

NO. 6 A-192           , 
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TABLE VII (CONT'D)  APPENDIX PLOT PAGE NUMBERS 

PAGE TITLE 

RUN NO. 33 PAGE NO. 1 
RUN NO. 33 PAGE NO. 2 
RUN NO. 33 PAGE NO. 3 
RUN NO. 33 PAGE NO. 4 
RUN NO. 33 PAGE NO. 5 
RUN NO. 33 PAGE NO. 6 
RUN NO. 34 PAGE NO. 1 
RUN NO. 34 PAGE NO. 2 
RUN NO. 34 PAGE NO. 3 
RUN NO. 34 PAGE NO. 4 
RUN NO. 34 PAGE NO. 5 
RUN NO. 34 PAGE NO. 6 
RUN NO. 35 PAGE NO. 1 
RUN NO. 35 PAGE NO. 2 
RUN NO. 35 PAGE NO. 3 
RUN NO. 35 PAGE NO. 4 
RUN NO. 35 PAGE NO. 5 
RUN NO. 35 PAGE NO. 6 
RUN NO. 36 PAGE NO. 1 
RUN NO. 36 PAGE NO. 2 
RUN NO. 36 PAGE NO. 3 
RUN NO. 36 PAGE NO. 4 
RUN NO. 36 PAGE NO. 5 
RUN NO. 36 PAGE NO. 6 
RUN NO. 37 PAGE NO. 1 
RUN NO. 37 PAGE NO. 2 
RUN NO. 37 PAGE NO. 3 
RUN NO. 37 PAGE NO. 4 
RUN NO. 37 PAGE NO. 5 
RUN NO. 37 PAGE NO. 6 
RUN NO. 38 PAGE NO. 1 
RUN NO. 38 PAGE NO. 2 
RUN NO. 38 PAGE NO. 3 
RUN NO. 38 PAGE NO. 4 
RUN NO. 38 PAGE NO. 5 
RUN NO. 38 PAGE NO. 6 
RUN NO. 39 PAGE NO. 1 
RUN NO. 39 PAGE NO. 2 
RUN NO. 39 PAGE NO. 3 
RUN NO. 39 PAGE NO. 4 
RUN NO. 39 PAGE NO. 5 
RUN NO. 39 PAGE NO. 6 
RUN NO. 40 PAGE NO. 1 
RUN NO. 40 PAGE NO. 2 
RUN NO. 40 PAGE NO. 3 
RUN NO. 40 PAGE NO. 4 
RUN NO. 40 PAGE NO. 5 
RUN NO. 40 PAGE NO. 6 

PAGE 

A-193 
A-194 
A-195 
A-196 
A-197 
A-198 
A-199 
A-200 
A-201 
A-202 
A-203 
A-204 
A-205 
A-206 
A-207 
A-208 
A-209 
A-210 
A-211 
A-212 
A-213 
A-214 
A-215 
A-216 
A-217 
A-218 
A-219 
A-220 
A-221 
A-222 
A-223 
A-224 
A-225 
A-226 
A-227 
A-228 
A-229 
A-230 
A-231 
A-232 
A-233 
A-234 
A-235 
A-236 
A-237 
A-238 
A-239 
A-240 
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TABLE VII  APPENDIX A  PLOT PAGES 

PAGE TITLE 

RUN NO. 41 PAGE NO. 1 
RUN NO. 41 PAGE NO. 2 
RUN NO. 41 PAGE NO. 3 
RUN NO. 41 PAGE NO. 4 
RUN NO. 41 PAGE NO. 5 
RUN NO. 41 PAGE NO. 6 
RUN NO. 42 PAGE NO. 1 
RUN NO. 42 PAGE NO. 2 
RUN NO. 42 PAGE NO. 3 
RUN NO. 42 PAGE NO. 4 
RUN NO. 42 PAGE NO. 5 
RUN NO. 42 PAGE NO. 6 
RUN NO. 43 PAGE NO. 1 
RUN NO. 43 PAGE NO. 2 
RUN NO. 43 PAGE NO. 3 
RUN NO. 43 PAGE NO. 4 
RUN NO. 43 PAGE NO. 5 
RUN NO. 43 PAGE NO. 6 
RUN NO. 44 PAGE NO. 1 
RUN NO. 44 PAGE NO. 2 
RUN NO. 44 PAGE NO. 3 
RUN NO. 44 PAGE NO. 4 
RUN NO. 44 PAGE NO. 5 
RUN NO. 44 PAGE NO. 6 
RUN NO. 45 PAGE NO. 1 
RUN NO. 45 PAGE NO. 2 
RUN NO. 45 PAGE NO. 3 
RUN NO. 45 PAGE NO. 4 
RUN NO. 45 PAGE NO. 5 
RUN NO. 45 PAGE NO. 6 
RUN NO. 46 PAGE NO. 1 
RUN NO. 46 PAGE NO. 2 
RUN NO. 46 PAGE NO. 3 
RUN NO. 46 PAGE NO. 4 
RUN NO. 46 PAGE NO. 5 
RUN NO. 46 PAGE NO. 6 
RUN NO. 47 PAGE NO. 1 
RUN NO. 47 PAGE NO. 2 
RUN NO. 47 PAGE NO. 3 
RUN NO. 47 PAGE NO. 4 
RUN NO. 47 PAGE NO. 5 
RUN NO. 47 PAGE NO. 6 
RUN NO. 48 PAGE NO. 1 
RUN NO. 48 PAGE NO. 2 
RUN NO. 48 PAGE NO. 3 
RUN NO. 48 PAGE NO. 4 
RUN NO. 48 PAGE NO. 5 
RUN NO. 48 PAGE NO. 6 

CONT'D 

PAGE 

A-241 
A-242 
A-243 
A-244 
A-245 
A-246 
A-247 
A-248 
A-249 
A-250 
A-251 
A-252 
A-253 
A-254 
A-255 
A-256 
A-257 
A-258 
A-259 
A-260 
A-261 
A-262 
A-263 
A-264 
A-265 
A-266 
A-267 
A-268 
A-269 
A-270 
A-271 
A-272 
A-273 
A-274 
A-275 
A-276 
A-277 
A-278 
A-279 
A-280 
A-281 
A-282 
A-283 
A-284 
A-285 
A-286 
A-287 
A-288 
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TABLE VII (CONT'D)  APPENDIX PLOT PAGE NUMBERS 

] PAGE TITLE 

RUN NO. 49 PAGE NO. 1 
RUN NO. 49 PAGE NO. 2 
RUN NO. 49 PAGE NO. 3 
RUN NO. 49 PAGE NO. 4 
RUN NO. 49 PAGE NO. 5 
RUN NO. 49 PAGE NO. 6 
RUN NO. 50 PAGE NO. 1 
RUN NO. 50 PAGE NO. 2 
RUN NO. 50 PAGE NO. 3 
RUN NO. 50 PAGE NO. 4 
RUN NO. 50 PAGE NO. 5 
RUN NO. 50 PAGE NO. 6 
RUN NO. 51 PAGE NO. 1 
RUN NO. 51 PAGE NO. 2 
RUN NO. 51 PAGE NO. 3 
RUN NO. 51 PAGE NO. 4 
RUN NO. 51 PAGE NO. 5 
RUN NO. 51 PAGE NO. 6 
RUN NO. 52 PAGE NO. 1 
RUN NO. 52 PAGE NO. 2 
RUN NO. 52 PAGE NO. 3 
RUN NO. 52 PAGE NO. 4 
RUN NO. 52 PAGE NO. 5 
RUN NO. 52 PAGE NO. 6 
RUN NO. 53 PAGE NO. 1 
RUN NO. 53 PAGE NO. 2 
RUN NO. 53 PAGE NO. 3 
RUN NO. 53 PAGE NO. 4 
RUN NO. 53 PAGE NO. 5 
RUN NO. 53 PAGE NO. 6 

PAGE 

A-289 
A-290 
A-291 
A-292 
A-293 
A-294 
A-295 
A-296 
A-297 
A-298 
A-299 
A-300 
A-301 
A-302 
A-303 
A-304 
A-305 
A-306 
A-307 
A-308 
A-309 
A-310 
A-311 
A-312 
A-313 
A-314 
A-315 
A-316 
A-317 
A-318 
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